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BY HAND DELIVERY
Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W.
Washington, D.C. 20554

Re: Ex Parte Presentation
ET Docket No. 94-124

Dear Mr. Caton:

On April 13, 1995, Teledesic Corporation ("Teledesic") made a written ex parte
presentation to Donna Bethea of the Satellite Engineering Branch, International Bureau, by
providing to her a copy of the attached document entitled "Designating The 40.5 - 42.5 dHz
Band For LMDS And Preserving The Ka Band For FSS Will Create A Win-Win Situation
For Wireless Cable, The Satellite Industry And Equipment Manufacturers." See Attachment
A. Additionally, on April 14, 1995, Teledesic made a written ex parte presentation to Scott
B. Harris, Chief, International Bureau, by providing to him a copy of the attached document,
"Wireless Cable Allocations/Planned Allocations." See Attachment B. Both documents were
provided as part of the Federal Communications Commission's ("FCC") deliberations in CC
Docket No. 92-297 and ET Docket No. 94-124.

Pursuant to Section 1. 1206(a)(l ) of the Commission's Rules, an original and two
copies of this letter and its attachment are enclosed. A copy of this letter and its attachments
are also being provided to the FCC staff indicated above.

Very truly! yours,
,,

J
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J~nni~r A. Manner

cc: Ms. Donna Bethea
Scott B. Harris, Esq.
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DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

o GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION INFRASTRUCTURE
AND UNIVERSAL SERVICE OBJECTIVES .

o THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND IS
NOT TECHNICALLY FEASIBLE

o DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS WILL
CREATE A WIN-WIN SITUATION FOR WIRELESS CABLE, THE
SATELLITE INDUSTRY, AND EQUIPMENT MANUFACTURERS

o LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO SUCH
OPERATION IN THE Ka BAND

o THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHIEVABLE

o THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR TO
WRC-95



DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

I. GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION
INFRASTRUCTURE ("NIl/GIl") AND UNIVERSAL SERVICE
OBJECTIVES

o As Vice President Gore stated, the "most important principle" of the
Global Information Infrastructure ("GIl") "is to ensure universal service
so that the GIl is available to all members of our societies."

Traditional wireline technologies are unable to deliver even the most
basic telecommunications services to most of the world.

Many countries, particularly in the developing world, would have a very
limited long distance network and would be virtually cut~off from
international communications were it not for satellites.

Most of the world's citizens will never have access to advanced, digital
broadband information capabilities through a wireline infrastructure.

Outside the urban areas of the United States and other developed
countries, and perhaps a few major cities in the developing world, most
of the world including rural and remote portions of the United States
will receive affordable access to advanced information services only
through a satellite-based broadband network.

o Promoting the deployment of global, broadband satellite systems will
ensure that true universal service is available at affordable prices to all the
world's citizens regardless of geographic location.



George Gilder: "no terrestrial system will cover the entire world, or
even the entire U.S., within decades of Teledesic. As soon as it is
deployed, it will profoundly change the geography and topography of
the globe. Suddenly the most remote rural redoubt, beach or mountain
will command computer communications comparable to urban
corporations. The system can make teleconferencing, telecommuting,
telemedecine, and teleschooling possible anywhere. Gone will be the
differences among regions in access to cultural and information
resources. People will be able to live and work where they want rather
than where corporations locate them." Gilder, Telecosm Ethersphere,
Forbes ASAP, Oct. 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o In 1971, the Ka band (27.5 - 30.0 GHz uplinks and 17.7 - 20.2 GHz
downlinks) was allocated internationally for the Fixed Satellite Service
("FSS").

Office of Science and Technology Policy, Office of the President
("0STP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this ["the ka"] band ... Any loss of FSS access to Ka
Band in the U.S. could prevent U.S. industry from aggressively moving
into this band, resulting in the loss of service and manufacturing
markets to overseas competitors. II Letter to Chairman Reed E. Hundt
from Lionel S. Johns, OSTP, at 1 (Dec. 2, 1993) ("0STP Letter").

o Satellite systems are intrinsically global in scope and require a global
allocation of spectrum.

The Ka band is the only portion of the spectrum that is suitable for the
deployment of global, interactive broadband satellite systems.

The Ka band is the band that is being used in countries throughout the
world for the deployment of broadband global satellite systems.
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To date, 149 Ka band satellite systems have been advanced
published, are under coordination or have been notified. Of
these, 33 have reached the notification stage and have either been
deployed or are likely to be deployed soon. These satellite
systems have been deployed or proposed by Australia, Belgium,
Canada, the European Space Administration, France, Germany,
Italy, Japan, Russia and the former Soviet Union, the United
Kingdom and the United States.

By the end of 1997, for example, the presumption is that the 33
geostationary satellites presently notified will be brought into
service in the Ka band.

o Satellites require global allocations in both the uplink and downlink
frequencies. The local multipoint distribution service ("LMDS") is local
and does not require a global allocation of spectrum. Therefore, the FCC
has flexibility in locating LMDS.

Hughes Communications Galaxy, Inc. ("Hughes"): "Most other
countries ... have recognized that LMDS systems are quite viable in a
number of other bands and either have proposed one or more of these
other bands or have adopted the 40 GHz for LMDS-type services."
Hughes Comments, at 12. 1

o If the United States fails to preserve the Ka band for broadband satellite
service, U.S. companies will be excluded from the global satellite market
and broadband satellite systems will not be deployed.

National Telecommunications and Information Administration ("NTIA"):
"Regulatory actions that substantially limit future FSS developments
could put the United States at odds with the implementation of existing
worldwide allocations, and place U.S. industry at a disadvantage in the
international marketplace. Furthermore, the search for additional FSS
allocations, if a domestic shortfall in usable spectrum occurs, would be
difficult." Letter to Kathleen Levitz, FCC from Richard D. Parlow,
NTIA, at 3-4 (July 20, 1993) ("NTIA Letter").

1. All comments and reply comments cited herein were filed in ET Docket No. 94-124 unless otherwise noted.
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III. SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND
IS NOT TECHNICALLY FEASIBLE

o In 1993, pursuant to a petition by LMDS proponents, the FCC proposed
to modify its rules to redesignate the lower 2 GHz of the Ka uplink band
(i.e., 27.5 - 29.5 GHz) ("the 28 GHz band") to LMDS.

FCC: At the time of this proceeding, "the Commission observed that
CellularVision was then serving only about 200 customers and that its
claim to the public interest use of the 28 GHz remained largely
unproven." FCC Reply to CellularVision Writ of Mandamus, No. 95­
1030, at 7.

At the initiation of the rulemaking, the FCC recognized "that
redesignation of the point-to-point use of the [28 GHz] band to point-to­
multipoint use could stimulate greater use of a band that largely has
lain fallow." Rulemaking to Amend Part 1 and 21 of the Commission's
Rules to Redesignate the 27.5 - 29.5 GHz Band and to Establish Rules
and Policies for Local Multipoint Distribution Service, 9 FCC Rcd
1394 (1994) ("28 GHz Proceeding").

This assumption is no longer valid because there are various proposals
for global satellite use of the Ka band.

o Because of serious concerns over whether the proposed LMDS and FSS
could share the 28 GHz band, the FCC established a Negotiated
Rulemaking Committee ("NRMC") in 1994 to determine whether co­
frequency sharing of the 28 GHz band between the FSS and the proposed
LMDS was possible. LMDS operations also threatened to interfere with
another FCC initiative, the establishment of mobile satellite systems.

NRMC: After thorougWy considering and evaluating numerous sharing
proposals, the NRMC concluded that none of the proposed solutions
were "deemed feasible by any combination of LMDS and FSS
proponents." Report of the LMDS/FSS 28 GHz Negotiated
Rulemaking Committee, at 85 (Sept. 23, 1994) ("NRMC Report").

Bill Luther. NRMC Facilitator: "My conclusion is that the
analysis shows that [FSS and LMDS] sharing is really not
possible." Committee Fails to Agree on Solution for Satellite
Interference to LMDS, Communications Daily, Sept. 27, 1994,
at 1.
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NTIA: "NTIA believes that co-channel sharing in the same
operating areas between LMDS services and transmitting earth
stations operating in the fixed-satellite service (FSS) would be
very difficult, requiring technical modifications or limitations to
the LMDS implementation proposals, ap.d will require careful
coordination between stations in the two services." NTIA
Letter, at 1.

NRMC: The results of the engineering analyses demonstrated that the
degree of interference from FSS earth station transmitters into LMDS
receivers is overwhelming and "results from the proposed widespread
distribution of both FSS Earth stations and LMDS receivers throughout
the same geographic area". NRMC Report, at 85.

o The Suite 12 and Motorola "sharing" agreement is in reality a band
segmentation agreement and demonstrates the sheer magnitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreement
which provided for the contemporaneous operation in the 28 GHz band
of Motorola's Mobile Satellite Service ("MSS") feeder links and
LMDS.

Despite the claims of Suite 12, the agreement does not provide any
sharing solution between LMDS and MSS feeder links. To the
contrary, the agreement clearly demonstrates the disadvantages of
frequency sharing between LMDS and MSS feeder links (a type of FSS
use).

The Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In these cases, the "sharing"
agreement requires a 75 nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
required that the return links accept harmful interference in MSS
frequencies.

Pursuant to the agreement, LMDS sites operating in the 29.1 ­
29.5 GHz band within a radius of 75 nautical miles of the MSS
feeder link Earth stations are required to accept any interference
caused to them by the MSS feeder link Earth stations. "Views
of NRMC Members Supporting Motorola-Suite 12/CVNY Rule
Proposal in the Form of Their Version of Section VI to Report
of Working Group 2," NRMC/84 (rev. 1), at 13 (Sept. 23,
1994).
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Under the terms of the agreement, band segmentation is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, i.e., 29.1 ­
29.5 GHz, that Motorola has proposed for its feeder links.

o The "BeUcore study" is nothing but a propaganda exercise. Bellcore is a
partisan in this debate. The study was paid for by CellularVision and
they announced their conclusions at the time the study was commenced.

The "Bellcore study" has not been made publicly available despite
requests for it. Therefore, no one has been able to evaluate it on the
merits.

o In contrast to LMDS, satellite can share with the existing terrestrial
allocation in the Ka band -- fIXed point-to-point microwave. However,
neither FSS nor terrestrial fIXed point-to-point microwave can share with
LMDS.

V. DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS AND
PRESERVING THE Ka BAND FOR FSS WILL CREATE A WIN­
WIN SITUATION FOR WIRELESS CABLE, THE SATELLITE
INDUSTRY, AND EQUIPMENT MANUFACTURERS

o Because co-frequency sharing of the Ka band is not possible, unless other
spectrum is made available for LMDS, the FCC may be forced either to
segment the Ka band between the FSS and LMDS or permit only one of
the services to use the 28 GHz band.

LMDS would provide redundant services to areas of high subscriber
density that already have, or will have, a number of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providing two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o FSS needs an international allocation encompassing both uplink and
downlink spectrum. The Ka band is the only currently available
frequency band allocated internationally to FSS that provides sufficient
uplink and downlink spectrum to operate a global broadband interactive
satellite network.
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o Any assignment of the Ka uplink band to LMDS would orphan an equal
amount of the Ka downlink band because downlink spectrum is useless
without a matching amount of uplink spectrum.

o Both LMDS and the FSS only will be able to realize their full potential if
the services are authorized to operate in separate bands. Placing services
in separate bands will allow each to realize its full potential without one
coming at the expense of the other.

o ET Docket No. 94-124 (the "above 40 GHz proceeding") provides the FCC
with the opportunity to break the impasse on the future use of the Ka
band that presently exists.

o Designating the 40.5 - 42.5 GHz band ("41 GHz") band to LMDS in the
above 40 GHz proceeding and preserving the Ka band for FSS will create
a win-win situation for all affected parties.

Preserves the use of the Ka band for global, interactive broadband
satellite systems operating in the FSS.

Maximizes the market opportunities for United States FSS and LMDS
equipment manufacturers and service providers.

Provides LMDS proponents with the amount of spectrum they claim to
require to operate their broadcast-type terrestrial service.

Is consistent with the worldwide allocation of the Ka band for FSS.

Brings the United States into conformance with Europe where spectrum
in the 41 GHz band is allocated for LMDS-type service.

o Designating the 41 GHz band to LMDS in lieu of the 28 GHz band will
best serve the public interest because it permits the FCC to accommodate
both the spectrum requirements of LMDS and the FSS in separate bands
without adversely affecting the deployment of either service.

The U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and are being tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.
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OSTP: "The proposed allocation to satellite use could diminish
the ACTs investment and deny the U. S. satellite industry the
opportunity to exploit the advantages which this band offers for
satellite communications." OSTP Letter, at 1.

Committee on Science. U.S. House of Representatives ("House
Science Committee"): "A significant national investment of
time and resources would be essentially lost in the event that
LMDS is allocated spectrum in the 27.5 - 29.5 GHz band,
precluding the growth of satellite systems operating over the
United States." Letter to Chairman Reed E. Hundt, FCC, from
Chairman Robert S. Walker and Ranking Democratic Member
George E. Brown, House Science Committee, at 1 (March 6,
1995).

The U. S. LMDS industry will be able to develop in a manner that is
consistent with LMDS systems that are planned for Europe.

Global equipment markets for both satellite and LMDS components will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

OSTP: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination difficulties and will enable U.S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o There is compelling support in the record to designate the 41 GHz band
for LMDS in lieu of the 28 GHz band.

NASA: "Use of the 40.5-42.5 GHz band for LMDS in lieu of
the 27.5-29.5 GHz band would result in a win-win situation for
the American public and American industry." NASA
Comments, at 4.

Boeing Defense & Space Group ("Boeing"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Chairman Reed E. Hundt, FCC from e.G. King, Boeing, at 2
(Jan. 9, 1995).
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GE American Communications, Inc. ("GE"): "allocating the 40
GHz frequency band to LMDS would lead to the expeditious
offering of both LMDS and Ka-band satellite services." GE
Comments, at 8.

Hughes: "Licensing the 40 GHz band [for LMDS] will provide
an opportunity to allow both the LMDS and the satellite
industries to develop their proposed broadband services without
significantly restricting the operations of either one." Hughes
Comments, at 3.

Martin Marietta Space Group ("Martin Marietta"): "licensing of
satellite-incompatible terrestrial services such as LMDS
exclusively in the 40 GHz band, while retaining the 28 GHz
band exclusively for satellite services, would maximize the
overall public benefit by allowing both services to evolve
without mutual hindrance or interference." Martin Marietta
Comments, at 1.

Rockwell International Corporation ("Rockwell"): "Designating
the 40.5 - 42.5 GHz band for LMDS...will allow the fullest
possible implementation of currently proposed LMDS systems
and competitive FSS global broadband satellite systems."
Rockwell Comments, at 5.

Teledesic Corporation ("Teledesic"): "the instant proceeding
provides the FCC with the opportunity to break the impasse in
the proceeding on the future use of the Ka band that presently
exists. Designating the 41 GHz band to LMDS will create a
win-win situation for all affected parties by providing LMDS
proponents with the amount of spectrum they claim to require to
operate their broadcast-type terrestrial service, while preserving
the use of the Ka band for global, interactive broadband satellite
systems operating in the FSS." Teledesic Comments, at 10.

TRW Inc. ("TRW"): "the Commission has, in the form of the
instant proceeding, the ability to provide a satisfactory answer to
the satellite/terrestrial sharing issues that hangs over the 27.5­
29.5 GHz band." TRW Comments, at 4.

9



VI. LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO
SUCH OPERATION IN THE Ka BAND

o In comparing the technical and economical feasibility of LMDS at the Ka
and the 41 GHz bands, the FCC should not employ a spectrally inefficient
analog LMDS system architecture as the standard. More efficient digital
LMDS system architectures should be used for the comparison.

Using readily available digital compression techniques (MPEG 2) and
digital modulation techniques, 3 to 8 video channels can be transmitted
in the same bandwidth that is occupied by one FM video channel of the
kind used by CellularVision.

In Europe, a digital form of an LMDS-type service is currently being
developed which can provide approximately 300 channels in 1 GHz of
spectrum in the 41 GHz band.

Philips Microwave plans to have LMDS-type 41 GHz digital equipment
in production quantities by year end 1996.

o Even employing an analog LMDS system architecture as the standard for
comparison, the majority of commenters have shown that LMDS operation
in the 41 GHz band is technically and economically comparable to such
operation in the 28 GHz band.

Dudley Labs: Dudley Labs, the largest manufacturer of deployed 28
GHz LMDS equipment and who also manufacturers 41 GHz LMDS
equipment, has proposed the movement of 28 GHz LMDS to the 41
GHz band as "technically and in a practical sense possible." Dudley
Labs Comments, at 1. Dudley Labs has been "neutral for a long time
but [the FCC rulemaking] has been dragging on. We'd like to see it
resolved because without licenses we're stuck." Dudley Labs Proposal:
Satellite and LMDS React Differently to Latest Spectrum-Sharing
Proposal, Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
Proposal Article").

UK Radiocommunications Agency: "by any objective engineering
considerations...what works or can be made to work at 28 GHz will
work or can be made to work at 40 GHz... " UK Radiocommunications
Agency Comments, at 1.
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Massachusetts Institute of Technology, Lincoln Laboratory ("Lincoln
Labs"): "Costs for LMDS equipment at higher bands will be higher.
However... specific components at issue represent a small portion of
overall cost." Dudley Labs Proposal Article, at 3.

Endgate Technology Cor.poration ("Endgate"): "Endgate believes that
the 40.5-42.5 GHz band can be used effectively for wideband
services." Endgate Comments, at 1.

NASA: "The net effect. ..would be to create a band at 40.5-42.5 GHz
with virtually the same conditions as that proposed at 27.5-29.5 GHz.
The same 2 GHz of bandwidth would be established, to be licensed in
the same 1,000 MHZ blocks. The propagation environment at 40 GHz
is similar to that in the nearby 28 GHz band as are the equipment
parameters. Only the name has changed... " NASA Comments, at 4.

GE: "LMDS as a concept is still largely in the development stage.
Accordingly, at this point use of the 40 GHz rather than the 28 GHz
frequency band should require relatively minor design and cost
considerations, in contrast to the major loss of satellite services if
LMDS is permitted to remain at 28 GHz." GE Comments, at 8.

TRW: "even without considering the obstacles that sharing with
satellite providers present, the prospects for terrestrial fiber-optic
quality/quantity wideband services are superior at 40 GHz to the
prospects at 28 GHz." TRW Comments, at 8.

Stanford Telecom: "The 40.5 to 42.5 GHz band can provide
essentially the same performance characteristics that are currently
proposed for typical LMDS systems in the 28 GHz band." Hughes
Comments, Appendix A, Stanford Telecom, Review of the Propagation
Characteristics in the 28 and 40 GHz Frequency Bands for LMDS
Applications, at 1 (1995).

Teledesic: "LMDS operation in the 41 GHz band is technically
comparable to such operation in the Ka band and is readily achievable
from both a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.
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o 41 GHz LMDS will utilize the same cell size, same power levels and same
antenna as 28 GHz LMDS.

Even assuming an analog system architecture as the standard for
comparison, the engineering analyses establish that a technically viable
41 GHz LMDS system requires the same number of cells with
comparable performance and costs as a 28 GHz band system.

NASA: "We have shown that a 40 GHz LMDS system can be
constructed that requires no more hubs than a system at 28 GHz
without increasing transmitter powers. The CellularVision claim
that 7 times more cells are required at 40 GHz is based upon
hardware performance assumptions that are far below what is
actually achievable at 40 GHz and at a cost which is within 20%
of 28 GHz hardware." NASA Reply Comments, at 13.

GE: "CellularVision can transmit acceptable signals to its
subscribers at 40 GHz without decreasing its cells and increasing
their number, which it can do by augmenting its present plant
with only slight modifications and using transmitters no more
powerful than those shown in its links budget ... Alternatively
... by installing two-foot antennas, CellularVision can continue
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hughes: "LMDS can be operated at 40 GHz with cell sizes that
are identical to those at 28 GHz and provide essentially the same
grade of service ...The CellularVision 28 GHz point design
(including the 3.0 mile cell radius) can be replicated at 40 GHz
at only a 5 to 10 percent additional cost and with only a minor
tradeoff in system availability near the edge of the cell. This
slight decrease in availability with the same size cell means that
LMDS users, at the edge of a cell, could expect service to be
below the optimal level about 1.5 hours more per year at 40
GHz than they could expect at 28 GHz." Hughes Reply
Comments, at 5.
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Teledesic: "LMDS operation above 40 GHz will require the
same number of cells as 28 GHz LMDS." CellularVision uses
in its link budgets for 28 GHz versus 41 GHz LMDS three
obvious differences: the transmit power for 50 channels, the
transmit antenna coverage and the receive antenna diameter.
"Collectively, these differences result in penalizing the 41 GHz
system by 7.5 dB. CellularVision uses these biased results to
claim that LMDS systems can only operate with 1.15 mile
radius cells at 41 GHz as opposed to 3 mile radius cells at 28
GHz. This is the basis of their claim that 7 times as many cells
would be required for 41 GHz operation." Teledesic Reply
Comments, Appendix A, Apples-to-Apples Comparison
Demonstrates the Feasibility of LMDS Above 40 GHz, at 2 and
3-4 ("41 GHz Feasibility Report").

Rain losses are manageable at 41 GHz and link availability at the 41
GHz band can be achieved at any location in the United States that is
comparable to 28 GHz.

Teledesic: "Suite 12 has proposed to provide 99.90% rain
availability in the 28 GHz band ... for identical hub coverage,
for identical transmit power, for identical cell size, and for
identical subscriber antenna diameters, a 41 GHz LMDS System
operating in New York City provides 99.75% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 40.5 - 42.5 GHz Band, at
4 (Jan. 25, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7% - 99.8%
versus 99.7 %]." 41 GHz Feasibility Report, at 4.

Stanford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for identical cell sites, "A
receiver antenna of only about 15 inches will achieve the 99.9%
level with the 3 mile cell size ... In regard to any concern about
the user acceptability of a larger antenna, it must be pointed out
that antennas which are 18 inches in diameter are currently
being marketed for the new "DSS" system in the United States,
and are selling at an extremely fast rate." Hughes Reply
Comments, Exhibit A, Stanford Telecom, Assessment of
Relative Performance and Costs Between LMDS in the 28 GHz
and 40 GHz Bands, at 15 (March 1, 1995).
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Non-line-of-sight operation, foliage attenuation and rain backscatter are
the same at both frequencies and are not a factor.

NASA: Based on laboratory experiments at NASA Lewis
Research Center to assess the behavior of reflected signals in the
28 GHz to 41 GHz frequency range, NASA "concluded that
performance of an LMDS system operating at 40 GHz would be
substantially the same as operation at 28 GHz." NASA
Comments, at 7-9. Hence, it is not a factor in the selection of
an operating frequency.

Lincoln Labs: "Attenuation due to foliage, while high, remains
substantially constant in the frequency range between 20 and 44
GHz." Lincoln Labs Comments, at 3. Therefore, it is not a
factor in the selection of an operating frequency.

Hughes: Rain backscatter at the 41 GHz band will be lower
than at the 28 GHz band. This will reduce the potential for
backscatter interference into subscriber antennas and provide
better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs slightly higher than 28 GHz
LMDS equipment; the initial cost increase will quickly disappear over
time.

The cost of approximately 90% of the elements of an LMDS system
will not change if LMDS is deployed at 41 GHz. Modulators,
encoders, power supplies, equipment racks, site cost and equipment
required to distribute programming to the hub are identical for both 41
GHz and 28 GHz operation.

Only the RF components will change, i.e., RF portion of hub, hub
transmitter (TWTA or SSPA), hub antenna, subscriber antenna and RF
of subscriber receiver unit.

Lincoln Labs: "the RF components comprise a small part of the
system." Lincoln Labs Comments, at 1.

41 GHz equipment components that will change initially will cost 15 %
to 20% more than 28 GHz components.
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Endgate: "the 41 GHz equipment initially will cost 15% to 20%
more than the 28 GHz equipment and the differential will

. become insignificant over time in much the same way as the
price differential between C-band and Ka-band systems has
declined." Endgate Comments, at 2.

Lincoln Labs: "the technology exists to support component
production in [the 40 GHz band] and suppliers could readily
s\lPpl~ components at reasonable cost." Lincoln ;La~
Comments, at 2. "These costs need not be prohib1tit-ely higher
sinc~~ .. a reasonably ,matlU'e: technological ~& that can support

, l'r6d~tion of 41 Gaz compbneri.ts is arr~ iIi plate'~""tmcoln
Labs Comments, at 1. "RF equipment cost will be higher but
we believe the higher costs will be inerementar:"'1d. at 4.

Hughes. Electron Dynamics Division: "41 GHz amplifiers
would be ....priced approximately 20 percent higher than the
equivalent 28 GHz TWTA." Hughes, Electron Dynamics
Division Comments, at 1.

TRW: "[TRW] can state with conviction that the technology
that would drive LMDS at 28 GHz is not only available for 40
GHz, there is no appreciable cost difference." TRW
Comments, at 7-8.

Cost of millimeter components that are different in a 28 GHz and a 41
GHz system account only for 10% of the total LMDS system cost.

NASA: "Only the TWT used as the hub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz, on the order of 20% for these specific components which
will have little influence on the overall costs to install an LMDS
network." NASA Comments, at 14.

Hughes: "LMDS at 40 GHz would cost about 1.05 to 1.1 times
as much as it would at 28 GHz." Hughes Reply Comments, at
5.

The 20% cost differential between the RF components at 28 GHz and
41 GHz translates into a total LMDS system cost differential of only
2%, decreasing to 0 % over time.
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VII. THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 41 GHz
LMDS IS TECHNICALLY AND ECONOMICALLY ACHIEVABLE

o In 1989, the United Kingdom Radio Agency selected the 41 GHz band for
an LMDS-type service called multipoint video distribution system
("MVDS"). Technical and licensing rules for analog MVDS already have
been adopted in the United Kingdom.

o In 1990, the European Conference on Posts and Telecommunications
recommended that the 41 GHz band be allocated to MVDS. 11 European
countries have allocated the 41 GHz band for MVDS and 8 more plan to
do so.

These countries include:

Austria
Croatia
Czech Republic
Denmark
Finland
Germany
Greece
Hungary
Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden
Switzerland
Turkey
United Kingdom

o Eurobell has been awarded a license to provide MVDS in a portion of
England.

The Eurobell system is divided into approximately 35 cells, with each
cell serving approximately 1,500 homes.

Eurobell plans to use Philips Microwave equipment to deploy MVDS
beginning in early 1996.

Analog 41 GHz MVDS equipment will become available in production
quantities from Philips Microwave and GEC Marconi by August 1995.

Philips Microwave has made a significant investment in 40 GHz
equipment. It has spent approximately lOman years in
developing the complete MVDS system.

Equipment is based on achieving as much commonality as
possible with existing direct-to-home broadcast satellite front
end receivers and indoor IF demodulator units.
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VIII.

41 GHz analog MVDS demonstration equipment is now available from
Philips Microwave.

GEC Marconi expects to have analog 41 GHz MVDS demonstration
equipment available by June 1995.

41 GHz components are available from a number of suppliers including
Farran Technology, Thompson CSF and RACAL. .-.

A number of other bids for MVDS franchises were submitted in the
United Kingdom at the end of March 1995.

., .

o The cost of 41 GHz MVDS equipment is comparable to the cost of 28 GHz
LMDS equipment.

The estimated cost for a 41 GHz MVDS analog receiver (excluding
indoor set-top box) is $40.00 to $80.00.

The estimated cost for a 41 GHz MVDS analog transmitter station is
$20,000 to $35,000.

U.K. Radio Communications Agency: "The whole concept of 40 GHz
has been to keep the cost down by utilising existing standard low cost
indoor satellite receiver decoders." U.K. Radiocommunications
Agency Comments, at 4.

o 41 GHz digital MVDS with voice and data return links will be a reality in
the near future.

Digital MVDS is expected to provide 300 channels in 1 GHz.

Philips Microwave expects to have 41 GHz digital equipment available
in production quantities by the end of 1996.

THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR
TO WRC-95

o At the recently concluded 1995 Conference Preparatory Meeting, foreign
delegations were critical of the United States for even considering a
domestic terrestrial allocation in a band globally allocated to satellite
services.
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o Any lack of U.S. commitment to prese",e existing global satellite
allocations may ultimately hamper United States efforts to obtain much
needed global allocations for non-geostationary satellite systems and MSS
feeder links at the 1995 World Radiocommunication Conference ("WRC­
95").

o Therefore, it is imperative that the United States conclude the 28 GHz
proceeding prior to WRC-95. Failure to do so will jeopardize the United
States efforts at WRC-95 to secure an adequate allocation of spectrum for
non-geostationary satellite systems.
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New low earth orbit satellites mark C1S decisive a break in the history of

space-based communications as the PC represented in the history of com­

puting. Pay attention to much-maligned Teledesic. BC1cked by CrC1ig l\1CCLlW

C1nd Bill Gates, it is the only LEO fully focused on serving computers,

Thcy'll bc cmwdwg the ,kJes."

••fIIIIl.HUS STIU'" D()Rf'l,~AN, president of telecommuni­

catlons and space operations for GM Hughes-the

colossus of the satellite mdustry-warned the

w,lt1d ,If a new penl tn the skies. Planmng to

I.lLlnch'l~O satellltes In 1llw earth orhlts, at an
Jitltude of some ~3::; Imles were a gang ot cellu­

lar phom: lUCks ,md computer hackers from Seattle hlllng
under the name ut Teledeslc Led bv CraIg !\i1cCaw ,lOd

BIll Gates, they were hargmg onto hIS turi and threatemng

to rum the nnghborhood.
Yuu get the Image ut the heavens darkenmg and a new

Ice Age loommg as more and more ui tlus low-mhlt lunk­
mcludmg a total ut some [,200 satellites from Motorola'S

IndIum, Loral-Qualcomm's Glohalstar and Teledeslc.

among other LEO projects-accumulates ill the skJ.es UltI­

mately, irom this point of VIew, vou mIght Imagme the
clutter of LEOs eclipsmg the geustat!onary orblt ItseH, the

Furbes ASAP

so·called Clarke helt, some 2l,000 mdes tart her IJUt

\lamed Jtter SClence-tlctlOn guru Arthur C Cbrke the
geostatIonary orbit IS the girdle dnd firmament ot the

Hughes empue.
In ,m artICle m WlIeless magazille m 1<)~::; Clarke tlrst

\'relhcred that satellItes m 'Jrhlt n,2K2 mIles 1,.'l::;,,,r;(J kIlu·

l1letlT'" .JblJve the L'quatur, where the penud lit rnl Jlutl'. In h

2-i huur, ((nIld 111,llntJm a CU!1SUnt elevatIon ,md ,m~lc

tr' 'm any PlHot un Earth. In such a tlxed Ilrblt ,1 de\lct:
L(!uld remain tor decades, receIVing SIgnals !Tom .1 transmIt
tc:r lin the earth and rawating them back ,ICWSS C( \ntmeot~

fhe Cbrke orbIt abo posed a problem, however-thi:

mVl'!,e "-luare law tor 'Ignal power. Signals 111 ,p,ICi: ,lllen­
uate m pmpmtIlm to the square ot the wstance they tLl\ e\

Thh means that cummUnlcatlons with satellites 22 (J()()

mdes awav tYTllcallv rcquue large antenn.l dIshes I.as much
,IS 10 meters wldel or megawatts III fucuseu heam power

'\iuw. however. a new satellIte ll1dustrv IS i:mer"mg,
ha,ed 'm gams 111 clJmputer and mIcrochip technlllll,,\



lllllillinUIll:, thl' l'\panSI"n I It It' "p.lLCW,IV ,.ltc,llltl' -\ '[l'lll

thell ~'lanJllJ [Ilr ~'Irth Amenc.l .t!'H1C, t" Cl '\eT th, '.·IHlrl'

~I"hc The:n. 11l\llkrng thc .lb'io!ute prtortty currclltlv

~Lll1tcdl:,c" IC;t.ltIOnJrV 'i\'stcms, Hughes a'kt.:d th,' h\:cral

1,:, Qnl1l11l1lL.ltll IllS C(lmmlSSlOn to bl(lck T cleJCSIC ell mel v

!'\ a"l,l..Tllnl:, "p.lccwaY the tull tJvc glgahert: lit "'["CCtntlll

:lllLtIl,itlllll.illy availahle III the Ka b.lnd

t)n \L!\' .2 '7 D'lftman summoncJ the upstarts, Cr.ll,g

\1,C.IW .1IlJ TcleJeslc PreslJenr Russell Daggatt til

Huc.:hc, he.lJLlu.lrters 111 Los Angeles tor a ulk. Busy with

\1Iuosotl--the RcJmond, Wash .. compan\' thJt In 100j

teillpiltartl\, ~urpassed the markct value ,It Ceneral

\\ot()f~-Tekdeslc partner Bill Gates dId not make the

tnr But as the epItome ot the personal computer mJus­

trv, hIS pre~ence haunted the scene.

Together w1th Spaceway chle! Kevln McGrath, D,)rt-

1l\.lll set ilut to conVlnce the SeJttle venturcr" t\l 'C;\\c 'ell'

the:lr [oolharJv ~cheme and Instead lorn \\'Ith HLlt;he: ... :n

thc nrne ~atclittcs \It SpaCeW;lY ~ot only c\luld Sp.ILl·\\.I\ ,

I1lfle ,atdlltes C\lvcr the enure globe With the '.lIlle: 'en

Il.l' that Tl·lcdeslc's",+O satdlites wlIulJ pnl\'lJc. "~',ILl

'\ ,1\ C:lIu!J he cxpanded mcrementallv as demand C:llll'rl:,nl

]lh[ !lItt .mllther Hu,g!les satelltte. InJeeJ. Spaccw.lv , Ultl'

l11.ltl' ,\c;tem cnvlsaged l'7 satellites WIth 'l'\C[\ li Il11i"'­

ne:nt pmrnet..nv to Hughes,' .IS Dortm,lIl ....lld the:

-.ltcilites Imlv C'lSt S(lme S l~(J ml1l1lln aplecc Bv Llilltr.l ... t

lll'l ... t I It the SLi brll1lln TelcdeslC svstem w(luld h.l\e [, I i'l'

1,lullched hctllte glllhal servIces cmtlJ bepn

"-"nethcless, the new LEOs mJrked .IS dc'LI'IVC ,I brc·.I)..:

11 th,' hl ... tll[\· lit 'p;Ice-based CllmmUnlCltllln'i ,I' [h,' 1\

rq' IC· ... l' 11 tnl In the h j"tIl[\' IIt CI IIII I'll tI n,l:, .\1, 'I',', II', r

Lk,k.,lc \\'(luid he the ,mlv LEt) tullv ltlCLhl'L\ lin -In il~

"I\nrutn'--the tlrst tnIlv 'gl\lh<l! Inte:ll1ct," .IS \\l.",I>\ ­

"Ice: f'rl''''IJent T'lm Alberg depleted It. It htln~ ... '[',ICc'

cilIl1I11Unl(atillns at bst liltll the age lit UhlljLdtl'u,

11'lLr"chlp Int,'lilgence, .md It hnngs the LIW ilt thc 11'1\ :',

U "Ill Illto "race C(lmmUnlCatlllns.

It \'IIU l'nl,l"eJ the "Jew W()rld lit "';'Irek" ,In t I~c

,,;nluIlJ-\\'lth Its tle:rce battles between C( Illllllunlc.lt III\~'

,ulllLnds, tcchnlc<l! geniuses, glant ct1mpanles. IlllrctU"U'

e:tltrc:pre:lle:urs .mJ Industflal rlllltlCIJnS \'n ::1Ccl.

ci 'ntlnelltS-\(IU wrll relIsh the n.:pnse hunJreJ~ .mel e\ en

[hllll,.mds I It Illrles up. LJunchmg T elcde'-Il. \ \cCII\ .II~\I

Angeles for a talk. Missing was Bill Gates of Microsoft,

a company that in 1993 temporarily surpassed the

market value of General Motors, Hughes's owner.

May 27, Dorfman summoned the upstarts,

McCaw and Daggatt, to Hughes headquarters in Los

GILDER'S TELECOSM

Thl'-l .1,h.lflL'l·' 1111'\\ th,' l!-l "t ellmpJet hJmbcts 1\lch

-Illall ,nurt .1l1te'nILh that c.11l trJ(k l"w ,.nth i ,rhlt ,.)[L,I

IHcs -wl'cpmg ani "'i thc ,kll'- .it a '!'cni IIt .:' :;lllll) kd,l­

mcterc; .m !wur at ,I \',!ncty \11 .dtltlllk, hl·t\\ce:n ~()() .!IlLl

l,-1-O(] kll(,tTle:ters Jh"w rilL e:.mh R"Ul:,hh' hll time:'" \'c·.ll'Ll

than ,l:,e:l!st.HII1I1ary ....itellitl>. LU lS ttnel thc IIl\'cr'c "'ljllJrC

1.1w \\'''rklnl:, \[1 thclr t.l\llr .dl'l\\lI1g thclll t" 'Itter telr 11lilrc

(Jraclt\. ehe:apcr .IIlJ 'lll.J!kr .llltcnnJS. Ilr "rlllC clHl1hlO.l­

tl"n (It h"th Rrc.Ikllllt I 'lit lIt thl' Cl.lrke:' ,\rhlt. the:· ...c _\ .... ­

Il'm', \.I,th L·.\!',lI1c1 tl1L' [It.li .lvJdahk ril(lm t"r ",!,.lce:-h.lsnl

Cl IIII 111 lIll IC.ltl< In, l:,car

It IS Imlccd p'l"lhk tll'(f()wd" thc Cbrke: bclt-a re:b-

tlvdv nJIT()W swath at a

single J.lmude dlrcctly

abovc the: e:Lluator. But

e:vell thIS swath J()CS

nIH hccon1c ll}n-"Il,;!!\"

e' Hl,l:,cstcd; colll'H lllS .Irl·

110 prohlem The CLlrke

helt hl'collles ltll\\ekd

hl'C.lU~l' thc .d'lltt\ ilt .llltcIln.lS IIIl thc ,l:,[(lund to ,lhcnml­

ll.ltC .1I111lllg ,.It,·lltte ... I... Illllited hv the ~I:e ot the .mtclln;1

"1'.ICl\'\,IV cIlld T l·kdc"'IC h, ,th plan tlJ u~e the K,l h.mJ "t

'rcqUl'lllle: ... hCl\\ll'll \ ~c.:lt;,lhl'[t: and '10 glgahert:, or hll­

,l\'n~ lIt e:\ck~ I'U 'e:l(lnJ In thIS banJ, reas(lnahlv sl:ed

,mtl'IlIl.lS hh Lll1tllllctcrs Wide (.In JbtIn,~ul'ih hctwccn

l:,e:lhLltloIla[\' .... ltl·liltc" [Wil ,kgrees apart. That'~ ,(I!lle ,'iUO

:1111e ... III thl' l.i.lrkc· helt rllh nil phvslcal cro\\dmg. But It

l11l.lIlS th,lt tlwrc ,lrL IIlli\ .I toLd lIt IKO Clarke ,Ioh tllr K,l

I'.llld ,Ie\ Ill· ... lncludmg undc"'lr.lhle srace: lIver 11Ce;InS

LL,i' h"\\C:\l'r. l.,m he: 1.1llllChl,i .1Il\whcrc hl't\\l'l'll thl'

,.lnh ' .111ll' "phcrl' .lllJ .1 1.1\ e:[ "t mtulSl' r.ldutton c.dle,l

\ tlC \',1I1 .\ilen Edt Thc \e:[\ l'lnLlTt I It u\lwJm.", heco!lle'"

,Ii',urd III tllh c)U()-kdo!llcter ,pall Ilt dl'v.ltlons tor lll'lvm.~

'. 'rhl t ... ' h,lt un he: ~I)() IlldLTS ,i['.lrt ,Ir Ie",. ThLh [hc .:' I

1'f(lpll'c:J '11h1UI :'1.1I1C'" 1'1 Te:k,k"'lc (IClUPV ,1 toul ,It lil

kd(l!llltCT'" "t .tltltUJe: .\, thh r.llc, -U '.'r m(lrC Tl,leJe: ... lc

,\stc'Ill', cI'IllI'n'in~ "'Ille: (nl)()() ,.lldlltl's. cllulJ Cllllltort·

.Ihlv tit rn \01\ l.mh "Ihlt,

~'1Jll-thek,s it \\,h l.le,l[ th,lt the LEl)~, IHle W.IV ,Ir

,lt1\1ther. \\'c:re: en 1\\ lltrl~ H u~he:s Huwc:s l.( llllmanJs satel­

lltl' ,V'stl'lllS IIr \'rllll'ct, th.it Lompc'tc' \\'Ith CVC[\' 'Inl' ot the

I [11, HUl:,hc ... rl'i'lllllln! [ll rhl thte:.lt "t Te:Il'lk'IL hv'
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Cates were ntcndln~ handwl\.Ith abundanc.o.&orn earth
mto ~pace Cll'~erver~, hrlWe\Tr ,,(tcn did not 1ike what

they heard

Bad Press for Two Billionaires
'.<:1') ',II (IFTE", the media I~ tak"ll hv the n, It!r In "t

technolo,~' as ,I morallt\ ult: in placc (It a~np­

pln~ ,a,~a ilt unlu"tlv (Ihscure ~l'mU~eS clltlchlllg

thc \\<lrld hy thclr hewlc deatl\'!tv m the tccth (It

unccllnprehendm,':: hurcaucrats ,mJ p"iltluans, the

..... mcdla trcat tcchnolo,l.,TV \"('ntures 'IS a schilol t(lr

scandal We havc mock cxposes <It computer hvpe, monop­

(dv vaporware, VIruses, Intoscams, netporn, seCUrItIcS

traud" ,md deVIOusly undocumented sottware calls. Pun­

Lhts gabble cndlessly Jbout the ,.::ap VJwnmg between the

Il1JOrmatlOn nch and the mJormat!on poor, thus conslgmng

themselves undenublv, Jmld mJnv VJwns, to the btter

categorY. While American market share c!lmbs near "'0'\,

m computers, networks, "ottware ,md leJdmg-edge semI­

conductors, analysts furrow the brows ot the AtlantIc

,\1onthlv WIth tales of farsn:mg foreign teams ~pearheJded

hv VISli marv govemment ottIClals, CJprunng the markets (It

-\mencan cowboy upltahsts. Thev spIel unpbuslble YJms

lIt wugh-mmded tLldc WJrWlrS prvmg Ilpen the laws <It

!,Ipan tilt T(lVS R' Us, cl<lsmg down VICIOUS KllteJn vcn­

dors ot low-pnced dynamIC RA.\h. (lr nlastlng th[(lu,01 nJr­

ners t<l US tc!ccom gear m the T'lkYo-OsJka c(lrndo[,

'JVll1g the dav tilt ,\1owro!a'.; SOOIl-w-ne cobwcnbed tacw­

nes tor Jnalo,~ cL')]ubr rhones

One ot the"e "Jgas ne.::an earlv thIS \'CJr WIth two Se.lt·

tic hIllwnalres, ,\-1cCJW .md C.][es, JllcgedlY no,nd1l1,g

\lCC:.IW, slcek yacht .11ll1 ,'::(Ilng on .m L'g(l trIp. 'vVlth

\lcCl\V pitchIl1g In In early lllCkel, .md the no.lt, Jlld

(~Jtcs hOlstmg hiS name as .1 sari, the two tycoons ,eemed

(() Swecp .IWJY twm the ,hlltes <It r.ltl(lt1alltv, as the media

told It, mt() a seJ (It 1l11croWJVes and arsemc Spmnmg out

relt:deslc w hurld .m Il1lormatlon superhIghway m the 'kv.

they rrop(lsed w strcw the heJvens vdth 11.+0 ,atellites,

I,llI' S'+ "pares\li would whirl around the world Jt a

hCI,ght (It "'00 kIlo1l1eters 1'+ r:; mdesl, usmg whJt the\' wid

Ihe F,T \\lluILi he some :;(JO mIllIOn gaillum arsenldc

lIliCrochlp.; t(l iSsue treljuencles hetween 20 .md (,0 gl'::J­

h,rt: tnlm 'II!TIe 1SO,OOO phased-.lrrav antennas The entlrc

1'[<11,'ct ,cell1ed suffused with glgahcn: and ,glgJhucks

\\ere h'lt1d\\ldth hulls," says Tl,kdeslc PreSident DJggatt

in e.I'e thc hvpe or the "p<JnS(lr.; taIlcd to keep the S\,,·

tern LIlhant .md .dott, tuclmg It .dso w,luld he a wtJI ot

12,()()() hattcncs tcd Iw thm tIlm ,olar c()llcctors stretchln,g

IIUt ht'hmd the "ltcliite hlrds" m some 1 ~() sLjuare kIlo­

mcters (It gOS'iJ1l1er wm,'::" Workm,h at -V'" dltClencv, these

cells wllldd collcctlvclv~cnerate 10 mt'gJWJtts ot rowcr,

cnou01 w light a small cltV hut ..,0 the cntlcs saId, msut­

tlClent w ruch Scattle at mlcroWJye treLjuenCles lD the

LlIn ,The Tekdeslc trcljuenCles .ltC rcadIlY Jhsorhed hv

water lD thc .1It I T( I 1l1,lDJge the clJnorate 111esh of ta~t-

1'·lcket C01111l1Unlcat\(ln, .1111ong thl' ',Itcllit,' .md (lCllilld

'l·r1111l1.lIs, thc clln,tcll.ltl(11l \\llulci hl"lt '''Ill,' ~"2Iil!I)

:l1ip' \ 'r 111dll"ns lit mstructlons per 'CC< Illd, ilt f'.iLll.ltlilll·

'l.lr,! m ICfoproces.;"rs .lnd a tnllion h\'les or ," \ It r.ld· h.lrcl

k\\1 [n dtl'ct, TckdeslC would he launchmg lllW 'I'.lce

"ilL ilt the w'lrld's largest ,md most L'xpenSIVC m.l"I\"'[V

!,.lr.Ilkl Ct Imputcr "vstcms

\t ,I mete :30 brlll<Jn, tll hc put up hv Intcrc'ted

ll1ve,t"rs, Tclcdeslc s lawvers tllld thc HT, thc ptlce

\\1 ,uld ne .I hargaln tor thc U.S .md the wmid. I Rv contrast,

current plans CJll tor 51:; hllhon lust w lav tlher tilt Inter­

,ICtIVC TV lD Cahtomlal But tormer Mot(I[(IL!, IlOW Kodak,

,hId George Flsher-rresh trom pondenng llumhers tor the

.Ipparentlv slmdar IridIum pro]ects-'iuggestcd that 5'+() hIl­

hlln tor T eledeslC would be more lIke It. ITekdesle had the

Ill1prohdhle result ot makmg IndlUm's 66-s'ltelllte pl.lD,

grcercd m 1000 WIth much ot the scorn IlOW laVished <In

T elcJeslc, seem modest.1 lust rocketlDg the ,S.+O 'i.ltellltcs

into Ilrhlt was said to entail a succcssful launch C\C[\'

\\cck tor .I vear and a half at J time when hOlStIll,':: ,.ltel·

lites is still ,I precanous and sometime thmg

Evcn II T cledeslc succeeded m gCttlng the thm~s U['. '0

\ ,ther 'Clentlsts 'iuggested, the sJtellltes would thcn he

ullrakd ,In some 7(JOO pIeces ()t 'pacc dchn" lr1 the cl1'"

'en mhlts In .mv case, Sl) It was wldelv rcp(lrted, Ill",

\\lIuld Lu! cverv \'eaf, .;ome tumnlm,g (IUt (It \Irnl t, I,t her'

Illlnm,g the wlurl ot lmer, where thev would tlv rC'ldv tl I

Ill1p'llc the re1l1JlDder of the satellItes .md thc rL'mll.ll1t' ,'I

rhe two hIlllllnJlres' reputJtlllns,

Surclv thesc .;ages know that by the vc.lt 21Jl)j \\ l:ll1

the s,"stems would be up and runmng, the \\1 Irld \\ III I,c

,wlmmrng ll1 the handwldth ot 'mtmmJtllll1 ,u!'L'rhl(t>.·

\\~I\'S' Whv ,upport thIS laVIsh launch lit techn<l!' ,t:;\ Il'r .\

lllml11Unlutmns system that would he dw.lrted h\· (.!\',I:'il

ItlCS cllrcadv dcmonstrated lin the ,yound:

Summing up a near-consensus (It cntlc, ["hn [':;,,'

,ltrectllr ot the FederawJn ot Amenc.Jn SClL'l1tl.,t< '\'.lLC

1\ Illl\' PUliect, dcclared w the W.IlI Street [, lum.Ii, ~;, "I

'.Ive us [t'.; the stupIdest thmg ['YC cver he,llli (\1' ['rl'

\"krn~ Pike 1l1av have heen the "n,~ns lIt thc l11ultl',lt'\

[ltC .lrchItl'crure In the Star W.lrs hrtlll.lilt 1"h[,IL'

['r< '<urn Telcdeslc's most al11a:Il1,~ achlL'vL'lllL'nt I' I .I,\(L

h.I' hccn t(l lhsplace the StrJte~Ic LJekil'L' [ill11.ltl\ l I'

I'ikc, pC.lk cxample (It stupldltv

\\'hlle \lcCnv .md GJtes c(lulJ he JlSmlS'Lli.h t\n" ,11

thc ,.lteliite tlcld, Hu,ghes IS world Ch.lmpl'lll SlilCL' [.1(,;

thc C<llnp.mv has put ll)7 commUnIC.ltl"n, ,.ltc·llrt", 11l:\'

,rhlt With 1<) iD 1<)l)4, thIS vear shmdJ he It, l'It:;;~L,'t l" l'

iil IeN~, wcll hL'tore the TeledesIC .mn( IllnCCI11Cilt, 11, '1IIlUll

.lnn"lInced the tlrst ,,'erSllln lIt SpaCeW,I\·-.1 ..;(,(,() mtil:, '11
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magnates, however. no one pald much
attention to Hughes.

Then came Gates and McCaw with
Teledesic and claims of 20 mIlllOn
potentIal subscribers, two mdllOn
simultaneous connections, billion-bit­
per-second "gigalinks," bandWidth on
demand and an array of other features,
all advertised at a cost for Spaceway­
type services nearly three times lower
per bit per second. Everyone noticed
Teledesic.

At the end of July, though,
Hughes raised the stakes. With suc­
cessful launches under way in China,
Brazil and French Guiana to provide .
exclamation points, Hughes made a
new submission to the FCC, extend­
ing Spaceway into a nine-satelltte
global system costing $3.2 billion.
McGrath plausibly claimed it could
be in place long before Teledesic and
offer nearly all its functionality at a
third of the price.

Already planned to be 111 place by
1998, however, were several other LEO

projects, led by Motorola's Inctiwn and
Loral·Qualcomm's Globalstar As
mobile phone projects, these systems
could not reactily offer service at T 1

data rates. But their sponsors pronused
availability for simple E-mail, faxes
and paging.

By mid-1994, Motorola seemed to
command the financial momentum.
The company succeeded in raismg
some $800 million in eqwry invest­
ments from companies around the
globe, including Lockheed and
Raytheon (which would build the
satellites!, Great Wall of Chma and
Khrunichev Enterprises of RUSSia
(which together would launch a third
of them I, the Mawand Group ot
Saucti Arabia (whIch pitched m S120
mdlton) and Kyocera, MitSUi and
001, which together put up another
S120 mlllion. \Kyocera will budd the
dual mode handsets for fapan and
DOL w111 sell and service them. I On
August 10, an Indian consortium pur­
chased a 5% stake and a seat on the
board for $38 millIOn. Motorola
claimed its share of the equity was
droppmg to 285%, well on the way
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